A new kinetic approach for studying phospholipase C (Clostridium perfringens alpha toxin) activity on phospholipid monolayers.
The enzymatic activity of purified phospholipase C (alpha toxin) from Clostridium perfringens was investigated with various phospholipid monolayers. A two-step reaction was used. Enzymatic hydrolysis of insoluble lecithin films by phospholipase C, generating 1,2-diacylglycerol and water-soluble phosphocholine, was coupled with the action of pancreatic lipase in order to give rise to fatty acid and 2-monoacylglycerol, which are rapidly desorbed from the interface. With this new procedure, it is possible to obtain continuous and accurate kinetic measurements of the phospholipase C catalyzed reaction with phospholipid monolayers as the substrate. It is thus possible to avoid the use of radiolabeled substrates as necessary in previous studies, and the difficulties caused by diacylglycerol accumulation in the lipid film are minimized. No hydrolysis was detected when either phosphatidylethanolamine, phosphatidylserine, or phosphatidylglycerol films were used as substrates. By means of a film transfer technique, Ca2+ and Zn2+ ions were found to play a specific and critical role. The present study demonstrates clearly for the first time that Ca2+ is essential for enzyme binding to lipid films, whereas Zn2+ is specifically involved in the catalytic hydrolysis of the substrate.